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I. Introduction 
There are many considerations that must be made in the education process for 
those with visual impairments. One of the key components involves assessment of visual 
function of the student. This usually begins with an educationally-oriented low vision 
evaluation where the individual is often matched with low vision aids or adaptive 
techniques designed to enhance visual function in the classroom. The end goal of the 
evaluation is to maximize the opportunities to achieve in their specific academic 
program. 
Many of these students are involved in specialized education programs that are 
constructed specifically for the visually impaired. However, approximately ninety 
percent of children with visual impairments are educated in the public schools in a 
mainstream classroom environment (Rosenblnm, 2000). The goal of the mainstream 
environment is to provide a fair and equal education for all students while promoting 
constructive relationships between those with visual impairments and their non-visually 
impaired peers. Even though the mainstreaming is designed with a positive outcome in 
mind, for the visually impaired student the setting can bring additional challenges to 
using prescribed low vision aids and viewing techniques. 
Since there are fewer than 2 in 1,000 school-age children with visual impairments 
(Com and Koenig, 1996), it is possible merely by the numbers that the visually impaired 
student may feel isolated or feel that they are the only ones who use adaptations or low 
vision aids to enhance their vision. In addition, because of lack of exposure to the 
visually impaired, many of the non-visually impaired students may not be aware of the 
accommodations that are necessary for many of these students. This may possibly lead 
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to judgements or misunderstandings that ultimately exclude the visually impaired student 
from positive peer relationships. Such an environment can inhibit the use of low vision 
aids by the visually impaired student due to fear of being different from the peer group 
and, moreover, the visually impaired student is unable to participate in the mainstream 
learning environment without his or her low vision aids. Although the mainstream 
setting can pose difficulties to students, specialists who address the debate regarding 
segregated versus integrated school settings note that "the key issue is less about settings 
and more about identifying empirically those strategies that are successful in increasing 
the probability of integration" (Horowitz, 2000, p. 1(07). 
The Preschool Low Vision Kit Project was developed as a strategy aimed at 
increasing the acceptance, and therefore use, of low vision aids in the classroom. This is 
accomplished through a curriculum used by the mainstream classroom teacher that 
introduces concepts of magnification and use of magnification devices and low vision 
aids to both the visually impaired student and the non-visually impaired student. The 
curriculum relies on the utilization of the typical mainstream classroom environment, 
including learning centers, to familiarize young children with low vision aids in the 
presence of their typical peers. This strategy encourages both the visually impaired and 
non-visually impaired student to look favorably upon the use of low vision aids, while 
creating an environment where all students can learn to accept, respect, and appreciate 
the visually impaired child in the peer group. Introducing the curriculum to the students 
at a preschool or early elementary school level not only fosters acceptance and 
understanding in the peer group at an early age, but also addresses factors at the onset 
that can affect the successful use of low vision aids by the visually impaired student. 
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II. Factors Affecting Low Vision Aid Use 
When low vision aids are prescribed for an individual there are many factors that 
should be considered and overcome in order to provide the greatest opportunity for 
successful use. This is especially true for visually impaired children who need reasonable 
visual efficiency in the mainstream classroom environment provided by the low vision 
device. Studies reveal two types of factors that can influence both the frequency of use 
and the efficacy of a low vision device. 
The first group of factors are physiological or functional and are often addressed 
upon evaluating and prescribing a low vision aid for an individual. These factors include 
age, visual acuity, visual field characteristics, type of education program, and the type 
and amount of training received. A study of partially sighted children by Leat and 
Karadsheh (1991) revealed that factors such as age, visual acuity, visual field, and type of 
education program had some bearing on what types of devices were prescribed, but not 
upon the frequency of use of the low vision aid. Instead training with the device was 
found to be the most important factor in successful use. An earlier study by Overbury, 
Jackson, and Hagenson (1987) of partially sighted patients who had been using low 
vision aids for at least 6 months had similar findings with regards to training. "Many so-
called failures with low vision aids can be explained by lack of adequate training in their 
use. The necessity of systematic demonstration of and practice with such aids has long 
been recognized." (p. 2m). 
Traditionally, physiological/functional factors have been the primary 
consideration when seeking to optimize the effectiveness of a device, and therefore, 
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increase the frequency that a child will use the device in the classroom. However, as 
early as 1930, psychosocial factors were recognized as also having an important effect on 
the frequency of use of prescribed low vision aids. At that time Bruner (1930) admitted 
that even though his patients showed improved visual acuity with the device, he had little 
success in actually getting the patients to wear and use the telescopic spectacles he had 
prescribed. He observed two main reasons for this lack of success: '''First, the contracted 
field of vision seems to be an annoyance and a hazard; second, even the nearly blind are 
vain as to their personal appearance.' This was most likely the first psychosocial analysis 
of partially sighted individuals" (Overbury, Jackson, and Hagenson, 1987, p. 205). 
Such psychosocial factors can greatly impact the successful use of prescribed low 
vision aids in the classroom by the visually impaired student. Many teachers seem to be 
aware of this. Holcomb, Dilibero, and Ryan (1986) surveyed teachers in the Los Angeles 
City, Los Angeles Connty, and Long Beach City school districts that dealt with low 
vision children in the classroom. Teachers in the study reported "that 35% of the students 
with optical aids do not use them for fear of ridicule, looking different, and/or cosmetic 
reasons" (p. 283). These feelings of fear can be especially noteworthy in the elementary 
age peer group, causing even those who have continued to use low vision aids to feel less 
comfortable, and therefore, be less successful using the aids in the classroom. Several 
studies have been performed linking psychosocial factors to the success and acceptance 
of low vision aids. Such factors vary for each individual, but always have far reaching 
effects on performance with the device. For example, another study of visually impaired 
subjects by Overbury, Greig, and West (1982) showed that the "degree of anxiety 
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correlated inversely with the patient's level of success" (p. 104) with the prescribed low 
vision aid. 
The psychosocial factors are therefore, often as crucial to consider as the original 
reasons for prescribing the low vision aid for students. This is especially true for those in 
the mainstream classroom environment. Social acceptance of the student's use of the 
device in the peer group becomes key to being comfortable with using the device. 
Social acceptance of any tool is a first step. For example, there was a time, in the 
not too distant past, when children resisted (even refused, at times) being seen in 
school with eyeglasses. The culture of the times negatively stereotyped people 
who wore eyeglasses. While things have changed dramatically in that regard, 
youngsters who must use unusual lenses to see a blackboard, to travel, or to read, 
such as a handheld monocular, are, to this day, frequently embarrassed by their 
"differentness." It cannot be assumed that an aid will be used with comfort uuless 
the social milieu surrounding the user is considered. (Chase, 2000, p. 984) 
The social response by the peer group of the low vision device and other 
modifications for the visually impaired stndent becomes the final obstacle in the process 
of prescribing the low vision aid for each child. Students who have received 
overwhelming educational benefits from the enhanced visual performance given by the 
device may abandon its use and feel the low vision aid is a symbol of exclusion if peers 
in the classroom look upon it with ignorance and negativity. Conversely, when the peer 
environment is understanding of and educated about visual impairment and low vision 
aids and their use, both the peer group and the student are encouraged to see the device as 
an interesting and novel tool. This type of social response will help the student adapt to 
using the device in the classroom and affect learning and usage. It has been found that "if 
the social expectation is positive and supportive, [the student] attains mastery. 
Acceptance by parents, teachers, peers, and others, as with eyeglasses, overcomes the 
negative emotional reaction to blindness experienced in the society at large" (Chase, 
2000, p. 984). Strategies in the classroom, such as the Preschool Low Vision Kit, that 
educate and encourage acceptance of low vision aid use by the visually impaired student 
can greatly contribute to a positive peer environment that motivates students to use the 
low vision aids and modifications from which they benefit. 
III. Benefits and Use oCtile Preschool Low Vision Kit 
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The Preschool Low Vision Kit is a mainstream classroom curriculum strategy 
designed to educate and familiarize both visually impaired and non-visually impaired 
students with low vision aids in the presence of their peers. This is accomplished through 
a series of lessons introducing all students to the basics of magnification and the ways 
that magnification can be used to obtain more information about our environment (see 
Appendix). Emphasis is placed upon how the power of magnification, as used in low 
vision aids, is used not only by the visually impaired, but also by many people in society 
everyday. These basic themes of magnification are systematically and conceptually built 
upon as students are introduced to specific types of low vision devices. The specific 
types of devices highlighted by the curriculum are commonly used in the mainstream 
classroom by the visually impaired student and are provided in the Preschool Low Vision 
Kit. The curriculuni is centered on benefiting both visually impaired and non-visually 
impaired students through targeting early intervention, training with low vision devices, 
and addressing psychosocial factors and socialization issues. 
The concepts of the Preschool Low Vision Kit are easily adapted for students of 
any age, however, the design of the project is presented as an early intervention strategy 
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for the early elementary grades. Even though many visually impaired students do not 
require substantial use of low vision aids until the later grades when reduced print size 
becomes a greater factor, there have been several reports that illustrate the positive effects 
of introducing low vision devices as early as possible. In a report outlining techniques 
for teaching young children to use low vision devices, Cowan and Shepler (1990) state 
that "as teachers of children with low vision, we have found that the introduction of low 
vision devices at an early age facilitates independent functioning and the formation of 
positive self-images and eliminates restrictions on experiences available to students." 
(p.419). The early implementation of the Preschool Low Vision Kit also promotes use 
of the low vision aid in the classroom since "spatial orientation, the emergence of 
competent sensorimotor coordination, and socialleaming are the main environment-
relevant developmental processes in childhood" (Wahl and Oswald, 2000, p. 1073). The 
early presentation of the curriculnm takes advantage by integrating the use of low vision 
aids into the childhood developmental process. This type of integration is directed at 
more effectively addressing the factors that can limit low vision aid use in the classroom 
such as training and more importantly, the psychosocial aspects of the peer environment, 
in order to increase the likelihood of success. 
The Preschool Low Vision Kit can help children to feel more comfortable using a 
device during the period of training that is completed with the low vision aid. This 
training period begins with the presentation of the device and continues for considerable 
time as the user begins to implement the device in their environment. When a child 
receives a device "one must realize that skills leamed in one setting do not automatically 
generalize to others" (Sacks and Silberman, 2000, p. 390). Therefore, a child may seem 
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to be proficient with the low vision aid in an isolated environment, then struggle with 
adapting to use of the aid in the classroom with their peers. The Preschool Low Vision 
Kit Curriculum provides direct exposure to general skills found to be crucial in learning 
how to use the low vision device. Included are the five general skill categories of 
positioning, localizing, scanning, tracking, and focusing (Cowan and Shepler, 1990). 
Both the visually impaired and non-visually impaired child receive hands on experience 
with many types of low vision devices. The benefits of this hands-on exposure are 
threefold. First, the experience serves as environmental training and exposure with 
specific devices for those visually impaired children already using magnification 
techniques in the classroom. Second, the exposure also lays a foundation that will help 
facilitate training with devices for the visually impaired student that may not yet have low 
vision aids, but may require their use in the classroom in the future. Lastly, non-visually 
impaired students develop an understanding of the power of magnification and the use of 
low vision aids that helps to foster acceptance in the classroom among peers. 
The opportunity of helping classroom peers develop a greater understanding of 
the visually impaired through learning about low vision devices is one of the great 
benefits of the Preschool Low Vision Kit Curriculum. Kekelis and Sacks (1992) 
conducted a study of the social exchanges between the visually impaired and their sighted 
peers in a mainstream school program. They found that "the sighted children needed and 
desired information about their classmate's visual status. Helping sighted students to 
understand how their classmate with a vision impairment functions in the classroom and 
in play activities and providing alteruative strategies to enhance group interactions may 
promote positive social exchanges among all peers" (p. 63). 
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Positive intemctions produced by the Preschool Low Vision Kit come as all of the 
children in the classroom explore the wonders of magnification and what it can do for 
individuals in the environment. They become educated that those who are visually 
impaired do have functioning eyes, however they need to use the magnification of low 
vision aids to gain more information about things in their environment and perform 
speCific tasks, much like the jeweler or astronomer uses magnification to bring details out 
of reach to the naked eye into view. Therefore, the curriculum encoumges all students to 
see low vision devices not as symbols of exclusion and uncertainty, but instead realize 
that they are novel and useful in many ways. The students know this because they each 
have explored the mysteries of the devices themselves. 
This positive exposure can have a lasting impression upon each member of the 
peer group. When the Low Vision Kit Curriculum is used in the early gmdes and used 
with many students a positive peer pressure builds that favors a standard acceptance of 
the use of low vision devices by the visually impaired. This pressure to conform to a 
standard or norm in a peer group was studied by the social psychologist Muzafer Sherif 
(1936) who used an optical illusion to illustrate how peer groups influence acceptance of 
a "norm": 
If a small, fixed spot of light is briefly exposed in a darkened room, it appears to 
move in an erratic manner. Individuals-both children and adults-differ in their 
estimates of how far the spot "moves". Sherif found that when tested alone, each 
individual evolves a standard or norm by which he or she gauges the light's 
"movement". 
Sherif brought together in peer groups individuals who had developed 
standards very different from one another in their solitary sessions. He exposed 
them collectively to the light and asked them to report aloud on their appraisal of 
its movement. Under these experimental conditions the group members quickly 
converged toward a common estimate of the light's movement. Moreover, when 
they were later brought back again for individual sessions, the group-evolved 
norms persisted. (Vander Zanden, 1997, p. 301) 
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Therefore, when students are involved in the Preschool Low Vision Kit Cnrriculum and 
develop a positive outlook on low vision aid use in the classroom through learning as a 
group, it can be expected that each individual will retain the same positive outlook. 
Because the Prescl.lool Low Vision Kit is focused upon early elementary grades, students 
develop this "norm" of acceptance early, facilitating the use of low vision aids in the 
mainstream classroom environment by the visually impaired student throughout the 
years. 
The social acceptance encouraged by the Preschool Low Vision Kit Cnrriculum 
can also contribute greatly to helping the visually impaired student overcome many of the 
psychosocial factors that influence the use of low vision aids in the classroom. In 
viewing the psychosocial impacts of the school environment, Halliday and Kurzhals 
(1976) reported "the child who is visually impaired sees himself to a high degree in the 
way his environment interprets him" (p 6). When visually impaired children realize peers 
understand the device and see it as a novel tool, they are less likely to be apprehensive 
about using the device. Chase (2000) emphasized how crucial this realization of cultural 
acceptance is in promoting use of technology such as low vision aids and other visual 
modifications: 
While not all reactions are cultural in natnre, cultural factors, with or without 
awareness, affect much of what human beings do. One's readiness to move into 
the environment with a mobility aid, for example, is often related to others' 
response to a cane, a dog, or an electronic device. Some adults resist wearing 
bifocals because of their attitudinal association with advancing age. Technology 
relies on the willingness of the user to establish a relationship with the new 
method; culture provides the permission to do so. (p. 985) 
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This type of understanding by the peer culture helps to overcome the psychosocial 
barriers to low vision aid use in the classroom, in the end allowing the visually impaired 
student to feel more confident in accessing the benefits that the device or modifications 
can provide. 
Determining the key factors inhibiting low vision aid use in the pediatric 
population is only one critical part of bridging the gap of fears and misunderstandings 
that can exist in the mainstream classroom environment for both visually impaired and 
non-visually impaired students. The primary goal of the Preschool Low Vision Kit 
Project is not only to defme such factors that can affect low vision aid use, but to design 
and implement a strategy to address those factors, ultimately leading to increased low 
vision aid use by visually impaired students in the mainstream classroom setting. 
Additional studies, such as an outcomes assessment, will be performed in the future after 
the Preschool Low Vision Kit has been introduced to determine the overall efficacy of the 
strategy in achieving the primary project goal. 
IV. Methods 
The Preschool Low Vision Kit and Curriculum were designed to be used by 
mainstream preschool and early elementary teachers in the Oregon State Public School 
System as a strategy for increasing low vision aid use by visually impaired students in the 
classroom. The Preschool Low Vision Kit Curriculum (see Appendix) utilizes the typical 
classroom environment to familiarize children with low vision aids in the presence of 
their typical peers. This is accomplished by using equipment from the Preschool Low 
Vision Kit and learning centers that involve the children in activities that make all 
students more familiar with the benefits and many uses of low vision devices. Each 
activity of the curriculum is centered on encouraging both non-visually impaired and 
visually impaired students to look more favorably upon low vision device and 
magnification use in the classroom. 
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The Preschool Low Vision Kit Curriculum was developed for use with the 
Preschool Low Vision Kit. The Preschool Low Vision Kit contains magnification 
devices that are commonly used as low vision aids by the visually impaired student. The 
magnifiers in the kit provide the mainstream classroom teacher with all of the necessary 
optical devices to complete the activities and demonstrate to the students the power and 
uS\Jfulness of low vision aids and magnification when used with the Preschool Low 
Vision Kit Curriculum. Additional items such as viewing targets, puzzles, markers;and 
micro-slides are also provided for some of the activities and games outlined throughout 
the curriculum. 
The Preschool Low Vision Kit Curriculum was designed to first introduce 
children to the basics of magnification and the ways that magnification is and can be used 
to obtain more information about our environment. In this introduction the curricnlum 
emphasizes how magnification devices are used by many people, including the visually 
impaired. The themes presented in the introductory portion of the curriculum continue to 
be built upon as the activities center upon specific types of low vision devices provided in 
the Preschool Low Vision Kit. Additional activities are also suggested for each type of 
device throughout the curriculum. These additional activities utilize both classroom and 
other materials that can be easily acquired by the teacher and/or synchronized with other 
aspects of the standard classroom curriculum. 
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The Preschool Low Vision Kit and Curriculum will be implemented in the 
Oregon State Public School System through both the mainstream classroom teacher and 
educational specialists who are involved with visually impaired students, such as vision 
teachers or specialists. This approach provides many benefits to the teachers and students 
when using the Preschool Low Vision Kit in the classroom. The mainstream classroom 
teacher can tailor the program to the general needs of the class as a whole, and integrate 
aspects of the Preschool Low Vision Kit Curriculum with current and past classroom 
lessons to increase internalization of concepts and further facilitate learning. The vision 
specialist is able to consider the specific needs of individual students who are visually 
impaired and may choose to emphasize specific devices and concepts in the Preschool 
Low Vision Kit and Curriculum to help achieve certain goals within a visually impaired 
student's IEP. Involving both the mainstream classroom teacher and vision specialist 
creates a coordination of efforts that can provide a more effective implementation of the 
Preschool Low Vision Kit Curriculum, and therefore a more beneficial outcome and 
learning experience for all students. 
As the name implies, the Preschool Low Vision Kit and Curriculum were 
designed to be implemented in the preschool and early elementary grades. Even so, the 
magnification devices and associated concepts can be used with students in the upper 
grades through high .school. The activities could be adapted and expanded to enhance the 
standard curriculum in subject areas such as science and social studies, while fostering an 
enviroument that encourages understanding and acceptance of low vision aid use by 
visually impaired students in the classroom as with the younger grades. The Low Vision 
Kit and Curriculum could therefore be implemented throughout Oregon schools in a 
variety of settings in the mainstream classroom, potentially benefiting all students 
involved and increasing low vision aid use by visually impaired students among their 
peers. 
V. Conclusion 
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The use and adaptation to low vision aids in the mainstream classroom 
environment can be challenging, if not daunting, to many visually impaired students. 
Several factors, including training and psychosocial issues, influence the acceptance and 
frequency of use of the prescribed low vision device, particularly in the classroom. The 
Preschool Low Vision Kit Curriculum is an educational strategy that may prove to be 
pivotal in fostering acceptance of low vision aid use in the classroom by the visually 
impaired and non-visually impaired student alike. It is this acceptance by both the 
visually impaired student and their peers that paves the way for successful use and 
integration in the classroom, leading to increased educational benefits for all students and 
expanded potential. With implementation of the Preschool Low Vision Kit and 
Preschool Low Vision Kit Curriculum, further longitudinal study will be performed in the 
future to assess the efficacy and outcomes for individnal students who have been 
involved in the Preschool Low Vision Kit program in Oregon schools. 
Awendix 
Preschool Low Vision Kit CurriculumlLesson Plans 
(Available through the Oregon School for the Blind) 
Preschool Low Vision Kit 
CURRICULUM OBJECTIVES 
o Utilize a typical classroom environment that makes use of learning centers to 
familiarize young children with low vision aids with their typical peers. 
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o Encourage the non-visually impaired student to look favorably upon use of low vision 
and magnification devices in the classroom. 
o Encourage the visually impaired student to look favorably upon use of low vision and 
magnification devices in the classroom. 
o Encourage all students in the classroom to accept, respect, and appreciate the visually 
impaired child in the peer group. 
o Make all children familiar with the benefits and many uses of low vision devices. 
BACKGROUND 
The curriculum is designed to first introduce students to the basics of magnification and 
the ways that magnification is and can be used to obtain more information about our 
environment. The use of magnification devices by many people including the visually 
impaired is emphasized. The themes presented in the "introduction of the basics of 
magnification" continue to be built upon as specific types of low vision devices are 
highlighted using items provided in the Low Vision Kit. Additional activities are also 
suggested that utilize both classroom and other materials that can be easily acquired. 
LOW VISION KIT MATERIALS 
Each Low Vision Kit contains the following: 
o Terrestrial telescope - 30x power 
o 4x40 binocular 
o Stand magnifier 
o Page magnifier 
o 2x14x16x hand held magnifier 
o Mini magnifier 
o Bug viewer magnifier 
o Optic Center device 
o Small bar magnifier 
o One set of fine tip classic color markers 
o Mystery Garden figure ground puzzle 
o Twelve Micro-slides of various objects 
o Two monocular eye patches (pirate patch) 
o Ten large targets 
o Tensmalltargets 
o Small stickers (approx. 125) 
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• MAGNIFICATION BASICS 
Introduction to Focns 
Goals: 
Students will gain an understanding that our eyes sometimes see things clearly 
and sometimes our eyes see things as fuzzy. Students will also be able to see the 
changes that can be made with devices to make things look clearer. 
Objective: 
• Students will be able to identify things that are in and out of focus. 
• Students will appreciate that an image can sometimes be clear for one person 
and still be unclear for others. 
Key Vocabulary: 
focus, make clearer 
Materials: 
Film strip projector 
Film strip (containing pictures containing fine detail easily recognized by the 
students is best) 
Procedure: 
Step 1. In a dim room, show a picture from the filmstrip first in focus. Ask the 
students what the picture is. 
Step 2. Change the picture and before showing it, change the focus so the image 
is unclear and very difficult to identify. Ask: Can you tell me what this picture is? 
Are you sure? Why or why not? 
Step 3. Slowly bring the picture into focus. Ask: Now can you tell me what the 
picture is? Why? What is different about it now? 
Step 4. Show the students what you did to bring the film into focus. Explain. that 
sometimes our eyes need help to see things more clearly. We can use certain 
devices to help us make things clear. 
Assessment: 
Make a game out of identifying "in focus" and "out of focus" pictures until the 
students have the concept. Mter introducing the concept of focus, present an out 
of focus picture and ask the students to indicate when they can see the image 
clearly. Also try this with a clear image and have the students indicate when they 
feel it looks blurry. Observe when the points of focus/blur occur for individual 
students in the class. There will most likely be some slight variability. Ask: Does 
everyone always see the picture get blurry or clear at the same time? Share your 
observations with the small group of children in that center. Explain how each of 
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us sees things in our own way with our own eyes and even though our eyes can 
see we some times see things differently. That is why some people need glasses 
or other things to help see things more clearly. 
Introduction to Magnification (Magnification StationIWorld of SmaID 
Goals: 
Introduce the concept of magnification and have both the non-visually impaired 
and visually impaired student appreciate the power of magnification. 
Demonstrate to students that there are many things that we do not see with our 
eyes because they appear too small for us to see them. 
Demonstrate that when individuals use magnification or low vision devices it is 
not because their eyes do not work, their eyes just need help to see certain things 
in their environment that are not large enough for them to see with out the device. 
Make the student aware that there are many ways individuals use magnification 
everyday throughout society, in addition to serving the visual needs of the 
visually impaired. 
Objective: 
• Students will understand the concept of magnification. 
• Make observations about how magnification increases the amount of 
information that can be obtained about an object. 
• Practice using magnification devices and develop a familiarity with 
magnification devices. 
• Compare and discuss observations made using sight alone and then 
observations made with magnification. 
Key Vocabulary: 
magnijy, make bigger 
ACTIYITY#l 
Materials: 
Bug magnifier or hand magnifier 
Two small stickers (or other small objects) both of figure and identical size 
Procedure 
Step 1. (Out o/students' view) Place one of the sticke~s inside the bug magnifier 
and place the magnifying lid on the top of the container. Place the other sticker 
outside of the container next to it. 
Step 2. Introduce the two stickers to the students. Have them look at the sticker 
inside the magnification container and compare it to the sticker outside of the 
container. Ask: What is different about the sticker in the container? What is the 
same? 
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Step 3. Remove the sticker from the container. Allow the .students to inspect the 
stickers and size them up. Demonstrate to them that they are actually the same 
size. Ask: Are the stickers the same now? What do you think happened? 
Assessment: 
Observe the response of the students to the changes that occur with magnification. 
Ask specifically in what ways the placing the sticker in the container changed its 
appearance. Have the students look at the sticker in the container with and 
without the lid. Observe their responses and demonstrate that the magnifying 
power is in the lens that makes up the lid. Show them that any object viewed 
through this lens will be bigger. Allow them to try it on their own. 
ACTlVnx#2 
Materials: 
Hand magnifier (4x, 6x, or mini magnifier) 
Piece of paper and pencil or crayon for each student 
Procedure: 
Step 1. Using the pencil or crayon, have each student trace their hand on their 
piece of paper. Have them look at their tracing and ask them what they notice 
about their hands/fingers. 
Step 2. Have students identify one part of their hand (e.g. a specific finger) that 
they have drawn. 
Step 3. Have the students look at the same part of their hand they have drawn 
through the hand magnifier. Ask: How did it change? What do you see? What 
does it remind you of or look like to you? Have the students draw in what they 
see on the corresponding part of their hand on the tracing. 
Assessment: 
Observe the students' responses and drawings. Have the students observe the 
differences in the pictures they drew. Ask: What happened when you looked 
through the magnifier? What was different about your hand? What is different 
about your drawing after you drew what you saw in the magnifier? Emphasize 
how magnification increases what we know about objects and can make small 
things big. 
ACTlVnx#3 
Materials: 
Hand magnifier (4x or 6x) 
Container of sand with lid 
Piece of paper and pencil or crayon for each student (optional) 
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ProcedUl"e: 
Step 1. Have the students stand before the container of sand with the lid closed. 
Open the lid in front of the students. One by one have the each student look 
inside without saying what it is. Have them describe what they saw without 
telling you exactly what it is. Encourage them not to tell you what it is. 
Step 2. Have each of students in the group reach into the container and place a 
small amount of sand in their hand. 
Step 3. With the hand magnifier have the each student look at the sand in his or 
her hand. Again have them describe what they see without telling you that it is 
sand. Ask: What do you see? How would you describe it? What does it look like 
or remind you of? 
Assessment: 
Specifically ask: What did the magnifier do to the sand? What could you see with 
the magnifier that you couldn't see without it? Also, if desired, have each student 
draw his or her observations of the sand with and without magnification on a 
piece of paper. Have them make note of the differences in their drawings. 
ACTIYITY#4 
Materials: 
Hand magnifier (4x or 6x) 
Paper towel or notebook paper (one piece for each student approx. 4"x4") 
ProcedU1"e: 
Step 1. Hand each student a small piece of paper towel to inspect with his or her 
naked eye. Ask them to describe it to you (color, shape, etc.). 
Step 2. Have each student look at the paper towel through the magnifier. How 
did it change? What does it look like or remind you of? 
Step 3. Go around the group and place a small tear in the paper towel of each 
student (or have them do it themselves!). Have them look at the edge of the tom 
paper towel through the magnifier. Now what does it look like or remind you of? 
What do you see with the magnifier that you couldn't see before? 
Assessment: 
Observe the students' responses to using the magnifiers. Ask: What happened 
when we used magnification to look at the paper towel? What did the magnifier 
help us learn about the paper towel (contains smaller things, made up of fibers, 
etc.)? 
ACTIYITY#5 
Materials: 
Pictures or actual items showing different ways that magnification is used in 
everyday life throughout society (pictures and/or items provided by the teacher, 
could include the following): 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
Film strip/Movie projector 
Doctors and dentists 
Surveyors 
Navigators (ships and boats, etc.) 
Jewelers 
Astronomers 
Archeologists 
Microscopes 
Collections (coins, stamps, insects, etc.) 
Glasses and contact lenses 
Low vision devices for the visually impaired 
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Procedure: 
Step 1. Review the concepts of focus and magnification with students. Remind 
them of how magnification helps us to see things with our eyes that would be too 
small for us to see without it. 
Step 2. Show the pictures to the students. Have them identify as many of the 
pictures as possible. Review each picture with them giving information on how 
magnification is used to help us obtain more information than we could with our 
naked eye. Emphasize that all of the individuals nsing magnification have eyes 
that can see, but at certain times and with certain activities need magnification to 
help their eyes to see certain things in their environment that are not large enough 
for them to see with out the device. 
Assessment: 
Observe the how many of the pictures the students are able to identify with. Ask: 
Have you seen any of these people or things before? In each picture what is 
magnification doing? In what ways is magnification helping to see more/learn 
more/provide more information in each of the pictures? Have you used any 
magnification devices yourself? How? What did you learn/gain by using 
magnification? 
Additional Activities: 
Have the students make a collage of how magnification is used in day-to-day life. 
Provide the students with the pictures or have them search old magazines for 
additional pictures for the project. Have each student in the group choose one 
picture or item displayed and tell a story through words or pictures about the 
activity or way in which magnification is being used. 
• SPECIFIC DEVICES 
Goals: 
Students will become familiar with various magnification devices that are used by 
the visually impaired. 
Students will come to realize that certain devices are better suited for certain 
activities or visual needs. 
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Students will make observations and gain experience using the devices, and 
particularly, the visually impaired student will gain experience with devices in the 
presence of their peers. 
Students will learn that there are different levels of magnification to provide 
varying degrees of information about the environment or object being viewed. 
Background: 
Inform the students that there are many types of magnification devices that can be 
used in different ways to help people learn more about their environment. Now 
that the students have seen how magnification works, they are ready to be 
introduced to some of the types of magnification devices. 
Handheld Single Power <Mini Magnifier) 
Objectives: 
• Gain experience and understand how to use hand magnification. 
• Make observations about how this type of magnification changes the amount 
of information that can be obtained about an object. 
• Understand what some of the capabilities and limitations of hand 
magnification are. 
Key Vocabulary 
working distance, how far from the object you need to be to have the object be in 
focus when viewing with a device 
Materials: 
Hand-held single power magnifier (Mini magnifier) 
Newspaper with a color photo or comic section of newspaper 
Procedure: 
Step 1. Inform the students that they are going to learn some secrets about this 
newspaper picture. Have the students look closely with the naked eye at a 
specific section of the newspaper with a colored picture or comic. Have them 
describe what they see. 
Step 2. Reintroduce the hand magnifier to the students. Have the students now 
carefully observe the colored picture or comic through the lens. Ask: What 
happened to the colored picture? What do you see? Explain that colors that look 
like solid color on a newspaper with the naked eye are actually -made up of many 
very small dots of different colors. 
Step 3. Next have the students look at some print with the hand magnifier. What 
happened to the letters of the words? Have them make the letters go in and out of 
focus through the hand magnifier by changing the distance. Ask the students to 
describe what happens to the words when the distance from the page to the 
magnifier is changed. Is there a place where the words are the largest and most 
clear? Inform them that this is called the working distance of the magnifier. 
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Step 4. Have the students also look through the lens again with the letters in 
focus. Have them move their eye close to the lens and observe (count) how many 
letters they can see through the lens. Next have them move their eye about 12" 
away from the lens and again observe (count) how many letters they can see 
through the lens. Is there a difference? Explain that the closer we place our eye 
to the magnifier the more of the object we are able to see through it at one time. 
This is why people who use hand magnifiers to help see things are often looking 
with their eye so close to them. 
Assessment: 
Observe the student's responses through the hand magnifier. What is the same 
about using this magnifier as we have already seen? What is different that you 
learned? Instruct the students to look through the magnifier at something far 
away. Is it clear or blurry? Why? Where is the best place to have something that 
you want to see clearly with a hand magnifier? . 
Additional Activities: 
• Using a box of seashells, have the students observe different shells with the 
hand magnifier. What do they look like or remind you of through the 
magnifier? Have the students sort the shells by the type of detail that they can 
see with the magnification (e.g. smooth ridges vs. jagged ridges, etc.). 
• Have the students observe different seeds (e.g. smooth seeds, rough seeds, 
seeds with extensions attached such as dandelion seeds) with and without the 
hand magnifier. What do you know about the seeds now that you didn'{ know 
before? Have the students label each seed type and sort them. (This activity 
can also be done by having the students use the magnifier to learn things about 
the detail of seeds as they pass through the different stages of sprouting.) 
• Other items such as the following can also be used: miniatures such as 
Matchbox cars, insects (count legs, categorize based upon body parts, etc.), 
leaves, flowers (special attention to the pollen), coins, stamps, wafer cookies, 
and other items in the classroom can easily be substituted or incorporated. 
Handheld Tri-power 12x14x16x) 
Objectives: 
• Gain experience and understand how to use hand magnification. 
• Understand that there are different powers of magnification. 
• Observe how higher powers of maguification increase the image size and 
. amount of detail of an object. 
• Make observations about how this type of magnification changes the amount 
of information that can be obtained about an object. 
• Understand what some of the capabilities and limitations of hand 
magnification are. 
Key Vocabulary: 
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magnification power, how much bigger (how many times bigger) a device makes 
an object appear 
Materials: 
Tri-power handheld magnifier (2x14x16x) 
Hand-held single power magnifier (Mini magnifier) 
Mystery Garden figure ground puzzle 
Procedure: 
Step 1. Review the handheld single power magnifier with the students. Place the 
tri-power and siugle power magnifiers side by side. Ask them what is different 
about the tri-power magnifier. Explain to the students that the tri-power handheld 
has three different magnifyiug lenses in it and each one has a different magnifying 
power. 
Step 2. Demonstrate the affects of the different magnifying powers viewing the 
Mystery Garden puzzle through each of the three lenses of the tri-power 
magnifier. What happens to the pictures as you look through the differeut lenses? 
How close do you have to get to each magnifying lens segment to see well? 
Step 3. Using the mystery cards included with the puzzle (each mystery card 
matches an object in the figure ground puzzle picture), have each student pick a 
card and find the matching figure in the puzzle picture using the tri-power 
magnifier. Which lens segment made it the easiest to find the matching picture? 
Step 4. Using the magnifier, have the each student make his or her matching 
figure in the puzzle picture appear to be the same size as the figure on his or her 
mystery card. Have the students observe which lens segment of the magnifier 
helps them make the closest match. 
Assessment: 
Observe the student's responses through the hand magnifier. What is the same 
about using this magnifier as we have already seen? What is different about this 
magnifier? Is a magnifier with more power a stronger or weaker magnifier? If 
you wanted to know as much you could about something small, which magnifier 
would you use (handheld single power or handheld tri-power magnifier)? 
Additional Activities: 
• Many of the same activities suggested for use with the handheld single power 
magnifier could also be used with the handheld tri-power magnifier, 
emphasizing the differences between the two magnifiers and the affects of 
increasing the magnification power wheu viewing objects. 
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Stand Magnifier 
Objectives: 
• Gain experience and understand how to nse a stand magnifier. 
• Understand what some of the capabilities and limitations of stand magnifiers 
are. 
• Understand the difference between the stand magnifier and a standard hand 
magnifier. 
Key Vocabulary: 
free-hand magnifier, a magnifier that you don't need to use your hands to look 
through, also because the magnifier sits above the object being viewed on a desk 
or table, the working distance of the magnifier is made to stay the same 
MateriaIs: 
Stand magnifier 
Hand-held single power magnifier (Mini magnifier) 
Set of fine tip classic color markers 
Small stickers 
Procedure: 
Step 1. Review the handheld single power magnifier with the students. Place the 
stand magnifier and handheld magnifier side by side. Ask them what is different 
about the stand magnifier. 
Step 2. Demonstrate some of the uniqne capabilities of the stand magnifier by 
having the students attempt to color in the detail of the small stickers using both 
the hand and stand magnifiers. Which of the magnifiers is easier to use for this 
activity? Why? 
Step 3. Explain that a stand magnifier is also known as a free-hand magnifier 
since you do not have to hold the magnifier in order to use it. This allows 
individuals who are using the stand magnifier to be able to do certain activities 
that require nsing two hands. The stand magnifier can also be used when 
someone doesn't want to hold a hand magnifier for a long period of time. 
Step 4. Illustrate the free-hand capabilities of the stand magnifier by having the 
students try some other activities that might prove more difficult with a regular 
hand magnifier, such as: stringing 112" beads, lacing small lacing cards or big 
buttons, writing, or drawing. 
Assessment: 
Observe the student's responses through the stand magnifier as they compare it to 
the regular handheld magnifier they have become familiar with. Demonstrate to 
the students the capabilities and limitations of both devices. Ask: Which 
magnifier would be the easiest to carry around with you? Which one would be 
the easiest to use if you were trying to get a sliver out of your finger? Why? 
Bar/Page Magnifier 
Objectives: 
• Gain experience and understand how to use a bar/page magnifier. 
• Understand what some of the capabilities and limitations of bar/page 
magnifiers are. 
• . Understand the difference between the bar/page magnifier and other 
magnifiers. 
Key Vocabulary: 
26 
reading magnifier, a device that is used just for reading books or papers on a table 
or desk 
Materials: 
Bar magnifier 
Page magnifier 
Hand-held single power magnifier (Mini magnifier) 
Book or other reading material 
Procedure: 
Step 1. Review the handheld single power magnifier with the studl)nts. Place the 
bar magnifier and handheld magnifier side by side. Ask them what is different 
about the bar magnifier. 
Step 2. Explain to the students that just like the stand magnifier was also 
different from a regular handheld magnifier, the bar magnifier is also different 
and is made to do certain jobs well. Tell the students that the bar magnifier is a 
reading magnifier, because it is made just for fCilding books and other printed 
material, usually while sitting at a desk or table. 
Step 3. Demonstrate how the bar magnifier works by placing it on top of the 
page ofa book. Start at the top of the page with the bar oriented horizontally, 
directly over the first sentence. Show the students how the bar magnifier enlarges 
a large section of words and can be moved across and down the page as you read. 
Ask: Why might this be easier to use than a hand magnifier for reading? What 
happens to the letters/words when as you look through the bar magnifier when it 
is lifted off of the page? 
Step 4. Tell the students that another type of reading magnifier is a page 
magnifier. Demonstrate this type of reading magnifier by holding the page 
magnifier about 3-4" above the page to be viewed. What are some things that are 
different about the page magnifier from the bar magnifier? Show the students that 
they must hold the page magnifier, but it enlarges much more of the page at once. 
Assessment: 
Observe the student's responses through the both the bar and page magnifiers as 
they compare it to the regular handheld magnifier they have become familiar 
with. Demonstrate to the students the capabilities and limitations of both the bar 
and page magnifiers. Ask: Which magnifier would be the easiest to carry around 
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with you? Which would be better for reading a story with pictures? Which gives 
the most magnification without having to hold it? Which one do you not have to 
move as much to read a book? 
Additional Activities: 
• Have each student make his or her own bar magnifier with a clear plastic 
bottle and water. Using a clear plastic bottle with a lid (e.g. two liter bottle) 
Have the students fill their bottle completely with water then place the cap on 
the bottle and tighten fully. Place some newspaper or magazines on the floor 
and have each student roll their bottle on its side over the top of the print 
while looking through the bottle. Have them observe how the size of the print 
changes (enlarges) as the bottle rolls over it. Explain that the bottle shapes the 
water in such a way that it magnifies the print much in the same way that a bar 
magnifier does. 
Optic Center Device 
Objectives: 
• Understand that t)Iere are two types of magnification devices: one type for 
things that are near (hand/stand/reading magnifiers) and one type for things 
far away (binoculars, telescope) 
• Understand that there are lenses that make things smaller (minus) and those 
that make things bigger (plus) 
• Demonstrate how lenses can be added together to produce more magnification 
• Demonstrate how lenses can be used together to create different types of 
viewing devices for near or far 
Key Vocabulary: 
birwculars, a magnification device that is used by both eyes at once, most 
commonly used to make far away objects look nearer and larger 
Materials: 
Optic Center 
Objects for viewing (e.g. newspaper, Micro-slides, small stickers, etc.) 
Procedure: 
Step 1. Review the handheld single power magnifier with the students. Place the 
Optic Center magnifier and handheld magnifier side by side. Ask them what is 
different about the Optic Center magnifier. 
Step 2. Explain to the students that one of the major differences between the two 
devices is that the Optic Center has four lenses while the handheld magnifier only 
has one. Encourage the students to look through each lens separately on the Optic 
Center. What happens to the object when you look through each lens? Which of 
the lenses make the object bigger? (plus) Which ofthe leuses make the object 
smaller? (minus) 
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Step 3. Have the students look through one of the lenses that make the object 
larger. While looking at objects have the students put the two lenses that make 
things larger together. What happens when you look through both of these lenses 
at the same time? Did it make the object larger or smaller? Why do you think 
this happened? Have them repeat this activity with the lenses that make things 
smaller. Explain that we can add lenses together of the same type to make a more 
powerful lens or device. 
Step 4. Have the students look at something far away through the plus lenses put 
together. How well can you see objects far away? Do you think it is big or 
small? Now have them repeat the activity with the minus lenses. How does the 
object look? Does it look smaller or bigger through the lenses? Demonstrate to 
the students that both of these lenses can actually be used together to make a 
device called binoculars. Binoculars can be used to make things far away look 
clear and larger to us. 
Assessment: 
Observe the students' responses through the different types of lenses. What are 
some other differences between the minus and plus lenses that they notice? What 
things are the same about looking through each type? How close to you need to 
hold the lenses to the object for it to be clear through the lens with each type? 
Which is easier to use? Which one do you think would give you the most 
information about an object? Observe the students' responses to the binoculars. 
In what ways are the hand magnifier and the binoculars alike? How are they 
different? When looking at an object through the binoculars that is far away it 
looks larger. What else happens? Are you able to see more or less of the object 
through the binoculars? Does the objeCt look closer or farther away through the 
binoculars? . 
Binoculars and Telescope 
Objectives: 
• Gain experience and understand how to use binocular and monocular 
(telescope) distance viewing devices. 
• Understand what some of the capabilities and limitations of binocular and 
telescopic magnifiers are. 
• Understand the difference between the binocular and monocular (telescope) 
magnifiers. 
• Understand that there are two types of magnification devices: one type for 
things that are near (handlstandlreadingmagnifiers) and one type for things 
far away (binoculars, telescope) 
Key Vocabulary: 
binoculars, a magnification device that is used by both eyes at once, most 
commonly used to make far away objects look nearer and larger 
telescope, a device that makes far away objects look nearer and larger, usually 
only using one eye to look through the device 
monocular, only using one eye to look at something 
Materials: 
Terrestrial telescope - 30x power 
4x40 binocular 
Optic Center device 
Monocnlar eye patch (pirate patch) 
Ten large targets 
Ten small targets 
Procedure: 
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Step 1. Reintroduce distance magnification by helping the students assemble the 
lenses of the Optic Center device into a pair of binoculars. Remind them of how 
there are magnifiers made to make things look larger that are close (i.e. handheld 
magnifier) and there are magnifiers made to make things look larger that are far 
away (binoculars). Ask the students if they remember what the name of the far 
magnifiers was that could be made with the Optic Center. 
Step 2. Introduce the 4x40 binoculars to the students. Have the students look 
through the Optic Center made binoculars and the 4x40 binoculars at a distant 
object in the classroom and compare what they see through each one. Are they 
the same thing? Are there any differences between them? Encourage the students 
to look carefully through the binoculars again, paying close attention to the 
apparent size of the. object being viewed through each device. When looking each 
pair of binocnlars does the object look the same size, or does it look larger 
through one of the binoculars than the other? Explain to the students that 
magnification devices like binoculars come in different magnification powers just 
like the handheld magnifiers they used before when looking at things that were up 
close. 
Step 3. Tell the students that there is a device called a telescope that has more 
magnification power than binoculars and can make things far away look even 
closer. Bring out the telescope and show it to the students. Allow them to 
compare the telescope to the binoculars. What is different about the telescope? 
What things are the same? Have the students look through the telescope and view 
the same distant object in the classroom as they viewed through the binoculars 
earlier. Ask: How many eyes do you need to use the binoculars? How many eyes 
do you need to use the telescope? Explain that the telescope is only made for 
looking with one eye. Show the students the eye patch and have them try looking 
with and without the eye patch through the telescope. Which way makes it 
easier? Demonstrate that because you can only use one eye to look through the 
telescope you need to move around more (scan across objects or an area you are 
trying to look at). than you do when using the binoculars to be able to see the same 
amount of the object. 
Step 4. Using the large and small targets, playa hide-and-seek matching game 
with the students. Place the small targets around the room at a distance from the 
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students (e.g. tape to window, pin on bulletin board, etc.). Give one of the small 
targets to each student. Using either the binoculars andlor telescope, have each 
student find the small target that matches the large target they have. Ask: Which 
was easier to use the telescope or the binoculars? Why? 
Assessment: 
Observe the students as they use both the binoculars and the telescope. 
Encourage them to compare these two types of distance viewing devices to each 
other. Have they ever seen either one before? Where and who was using them? 
What is the same about the two devices? What is different? Make a bullseye 
target with numbers on each of the white rings. Place the target on the wall across 
the room and have the students look at the target through both the telescope and 
the binoculars. Ask: Which numbers can you see with the telescope? Which 
numbers can you see with the binoculars? Does one allow you to see more of the 
numbers on the target at once without moving? Which one would you like to use 
if you needed to make the numbers look very large? Encourage the students to 
observe how close the object that is magnified through the binoculars and 
telescope appears. Do things look closer or farther away when looking through 
the binoculars and telescope? Which device makes the object look the closest? 
Additional Activities: 
• On the wall, arrange the small targets in a particular order at a distance in the 
classroom from the students. Place the large targets on a table or desk in front 
of the students in random order. Have the students arrange the large targets in 
the same order as the small targets by using the telescope and binoculars to 
spot the distant small target for identification. 
• Playa variation of the game "Button, Button, Who's Got the Button?" using 
the telescope and binoculars as spotting devices for the hiding button. Divide 
the students into teams and have them stand at opposite ends of the classroom 
from each other. Each student from one team at one end of the room is given 
a small button to hold up and one of these students is given the "magic 
button", or the specific color of button the other team is trying to find. The 
other team is to find who has the "magic button" by looking through the 
telescope and binoculars. 
• Playa magnification match game with the Mystery Garden figure ground 
puzzle. Place the assembled puzzle on the wall across the room from the 
students. Randomly place the cards that match the puzzle objects on a table in 
front of the students and have them pick up one of the cards. Using the 
binoculars or telescope have them locate and match the object on the puzzle 
across the room. 
• Other matching, hide-and-seek, or "1 Spy" type games can be also be used. 
With each game encourage the students to take notice of what they learn about 
objects by using the telescope and binoculars, what is different and the same, 
and which device is easier to use for different distance tasks and why. 
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